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(54) UGHT-EMITTING DIODE AND UGHT-EMITTING DIODE ARRAY L^MP USING IT 

EE2^^^ST;i=.== 

— ^^^^^^^ 

emitted from an active region pass. 

Solution- a chip 100 is formed in a triangular prism shape, an active 
fegion 200 is provided at the middle portion of the ch,p1 00 and crystal 
ayTrs 300 and 400 are provided above and below .t. Thea electrodes 
500 and 600 for supplying current to the active ^^e^^^^^J^^^^^^^^ 
the crystal layers 300 and 400 on than upper and a lower surfaces ot 
tUe cNp 100. In the chip 100 with this kind of triangular secfona 
ItructL. photons that advance side by side with an act-ve Jayer flat 
surface pass through one or more total reflection processes. However, 
he incident angle of the photons gradually ^^-^^f ;;^J:,";;,tn3 
photons can enter an escape region finally T^^f 7,°^'^ ^^^^^^ 
have a chance for escaping toward the outside of the chip 100, thus 
improving external quantum efficiency. 
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CLAIMS 



[Clainri(s)] . th^ fn^piaee which has many the wall surfaces, the top 

[Claim 1] It is the light emitting diode ^^^^"^ ^^^l^'J^^^^^^^^ an active region, and emitted 

triangle. rharacterized by the area of a triangular cross section 

[Claim 2] Light emitting diode according to claim 1 ^^aracter.zed^y ^ ^^^^^^ 

increasing or decreasing one by one in the vertical ^-°^°^^JVny ^ by leaning in 20 degrees 

& it be the light emitting diode wHich possess the f.s^^^^^^^ 

faces . and the bases which the photon which ^hat ^^^^ ^^^^^^^^^^^ ^hich said fuselage be equip in 

emitted light from said active region penetrate , and ^^^^'^^^^^^ 33id fuselage to have the 
order to supply a current to said active -S^. ^^^^ stcTon of the di ection located in a line to said top face 
neighborhood column configuration where of the cross section or tne 

or base have the quadrilateral which have ^V^''?"h,raTterized by the area of the cross section of a 
[Claim 5] Light emitting diode according to claim 4 ^^7^^!^^^^^^ 33id top face or base at a targeL 

quadrilateral increasing or ^--^--^^-l.^^^^^l^^^ leaning from the vertical direction in 

[Claim 6] Light emitting diode according to J3,, surface of said part which has the 

5 degrees thru/or 70 degrees to said top face or base at least in tne 

cross-section configuration of a quadrilateral. ^u^^acterized by having the value any whose one angle 

5 deg.^es thru/or 70 degrees to sa,d top face ^^^.^.^/^f'^^^^V in Sy base and have many wall surfaces, top 
[Claim 9] The base and at least two LED '=^'^=7'^'^' " °'l"rs^d LE^^ chip and base to the molding material 
faces, and bases, In providing two or more leads ^^^^^^ a quadrilateral in which the cross 

which carries out molding, and said LED ch,p e^ctr,ca^y ^nv »>c ^ f least J s a <, ^^^^ ^^^^^ 
section of the direction located in a line to sa,d top face °/ ^^^^ [ 3, opposed to any one wall 
said LED chip, the luminescence diode lam^;^;^^;;^^^^^^^^^^^^ "^Z L whfch passes the any selected 
To^^rre'ech Ssle trt,:o'St?DThTs' . .....r.... mdude angle to said datum 

'^C^im 101 said LED chip is a luminescence diode a^^ 

a triangle at least in said LED chip. according to claim 1 2 which are a rhombus 

^Z:^^o:^n^^:^^^^-^ -.on. ime of any one LED chip on 

f^^r^TS^l'L^chipsarelum.™.^^^^ 

fSatrafttrut-t^di^ - ' ' 



substantially .aid 1 of each LED chip «all surface, and arranging it tc said datum line. 
[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

the invention] This invention relates to the lu^inascen^^^^ 

[Siption of the Prior A.l Conventionallv, LEO Has the chip 

Lich has the electrodes 5 and 6 with wh,ch ^^^^'^^'^"^ J^per and o»er sides were equipped in the 
an active reeion 2 physically up and down, and the c'V^^Mayer u^per ^^.^^ .institutes the 

medium, as shown in irawing I • and sa,d ch,p .s protected bv *e -n ^ ^^^^^^^ t„ the total 

=^^^rnrch-^^^^^^^^^^^^ 
rnoten^t-in^r„t^^e^t;e:r:/:■p^^^^^^^^^^^^ 



[Equation 1] 



It is ne 



at the upper formula 1. It is the — index ^ ^ .c^ 
example, in the case of an epoxy res.n, ^-^^'^^^fl'^^'^.^J'^^^^^ each other for every crystal layer in 

******** which has accomplished the chip 1 and a value is '^f^J^^ ' index of ail crystal layers is 
strict semantics, since there the refractive index of a mould 

considered by usually having about about 3.5 value. Critical ^"^^ ^^^^ ^ 3 5 ^ ,3 gbout 25.4 degrees, 

object was calculated here when the -fractive index ° ^^/"^^^^^'^tJ^^^^^^^^ the chip of the photon 
[0003] Drayying.2 is the top view showing an example of the P''°S ^ ^ ^o / in order for the photon 
generated from the any selected point 7 of an active ^e^-" ^^'^ ^PfJ^,, 3,^3,3 1 1 of a chip 1 / one wall 

generated from the any selected point 7 to^^'^ f « t°^^^^ ^' t at th«^ '""'"'^ ' 
surface ] critical angle thetac. Incidence should ^^^^^^ ^^^^^^^^^ runs in the random direction to 

o^e ^^^^ 'T:^:^^- - I vertical angle is .thetac. It can be 

angle thetac The photon which earned out ^^''^^.''^^^^ wall surface 11 in primary and 

incident angle thetai [ as opposed to / even if -t carries out total reflection ^^^^ ^^^^^^ ^^^^ 

a progress path changes by total reflection / ^^er wall surfaces of a ch P J j p ^ ^.^^ 

a critical angle as usual. It does not escape and come out to the exterior or 

SatSX^nLthtoH^^^^ 

iitnfifcr^^^^^^^^^ 

field of cone 1 2 gestalt. luminous whole photon for this reason in the 

rmrti^rn^'t^rrir^trwr^^^^ 

S7]t for the UBO array lamp, one ,usela.e was ec,„.ped wi.h t^ 

E^trdrar3°:;i^;e*dr^^^^^^^ 



" of tHe LED cHips 33. 34. and 35 .ate. mentioned ^ 
the lower part side in the molding matenai 31 "^^f^^^^'^^ ^ ^aTe 3' 53^' 32 is connected to the upper 

chips 33. 34, and 35 are being fixed to the base of the ^^^^.^^^^ .^f^^^^'^^^^^^ 3I The perimeter of said chip 
case of the common lead 36 in which .t ^1^-^^^]'^^':^^'^^^^^^^ to said each LED chips 

base 32 is equipped with the 1st 2nd. and 3rd '^ad 31 btera? elec rodes [ one ] each of chips 33, 34. and 35. 
33, 34. and 35. At the chip base 32 by wh.ch -'d.^^;^; .'f ^^^^^'^^^^^^^^ common connection is made 
for example, cathode, were electrically f'^^te Ts^^^ to the 1st. 2nd. and 3rd 

electrically and each ********. for example, an anode plate. ^ 

lead 37, 38, and 39 by the metal thin line 40. f°'';;:^"'P';^^/;J;'^,tgestalt of said chips 33. 34. and 35 fixed to 
[0009] Drawing 4 is the extract *°P^-'«^,,f ^TL^'aVd 3^^^ the bottom of the chip base 32 of an ellipse 

fofmt: a^ng^eV:; ^e tl^rtie^l^^^^^^^^^^^^ ^ ^ ^ ^^'^^ 

ssio?^;r;:s=ii^^^ 

array lamp of the above structures has is between ^l^^. P'^°^°"^^^^^^^^^ if drawing 5 which shows the 

adjoining LED. The problem of 'T^nde of tT s'en^h o theTho^^^^^^^ the any 

typical distribution according to radiation include angle of ^^^^^^^^^ by the bleedoff angle of the 

selected point of an LED chip wall ^-f^^^^ll^^l^^^^^^^^ by the direction of polarization 

strength of the photon emitted from he LED ch.p s different a ht^^ ^ ^^^^^^^^ ^^^^.^^ 

of a photon, since the direction of polarization over the ""f Jl^'^ J^^l'^^^ Electric) and TM 

the random of it. it can be referred to -.^^ on the square of the 

(Transverse magnetic) polarization. One .s the data ^^^^^^ ^-^.^f ^^^^^^ to the wall surface of an LED chip, in 

comparatively narrow range of less than 40 degrees f°^";'"f °" ^^^^^^^ LED array lamp of drawing 4 

being observed by drawing 5 . Therefore when being l^^^^^^J^^^^ZtX^ it is intercepted with the chip 
so that the wall surface of a unit LED chip may face a ^^J^Y^^ adjoin, or it becomes 

with which most photons emitted from the , ^"^^Pf J^T^^;^^^^^^^^^ of an array lamp fall, 

impossible to avoid being absorbed consequently and ^.'l^ of various colored light 

[0011] Such a mutual intervention becomes a failure chip is the luminescence 

with natural lowering of brightness, when luminescent color phase P ^^^^ ^^^^ 

diode array lamp of a respectively d-fferent different-spec.es LED chp.In^ ^^^^^ ^^^.^^ ^^.^^ 

different-species LED chip, the Photon emitted from -^^^^-^^^D^^,^^^^ molding material. The 

passed through the mixing process by the d'^P^'-.^'^g ,4 considerable part of a photon in 

dispersing agent contained in said molding --t-ial at this time exhausts the c ^^^^^^^^^ ^^^^^ 

order to carry out the role over which the Ph^^^^^^^^/f a constant level, or the addition of a 

compensate this, an LED chip should be driven with the f "^^^^^^^^^^ i3 3 possibility that the 

dispersing agent should reduced, but when ra.^^^^^^^^ The elod--nt of various hues is difficult by 

dependability of an LED chip may fall ^"^^ ''^^^^^ of aXers^^^^ agent becomes less, the photomixing within 
problems, like on the other hand, when the addition of a d'sP^sing ag constituting the pixel by 

the molding material 31 becomes inadequate, and the ^^^J ^'^"'^^^^^^^^^^ '^urre^t has embodied one pixel 
which necessary is carried out to an outdoor ''^^ P'^*^. ^^^^^^ the hue which busy [ of the 

= ~d-iL r^^r^t ~ - ^^^^^^ f.^. each other in the lamp exterior. 

[^:lmCs)tobeSolvedbyt.eInver.on]Thelst^^^^ 

array lamp which applied the light emitting diode ^"d^^'.^ T^^^^^^^ invention is offering the 

high luminescence brightness also w^h a ow ^-7"^/^'^"-^^^^^^ endurance's improved. The 

luminescence diode array lamp wh.ch applied the light ^^f^^^^^^^^^^^^ improvement in brightness, and 

3rd object of this invention is the number of a necessary LED chip ^^^'^f''"^^^^ ""^ 

offering the possible luminescence diode array lamp of a m.n.atur.zat.on therefore. 

Es for solving the Problem] The fuselage which has ^He -1, -^^^^^^^^^^^ the 

^n^^h-t^^^^ 



' *a a,eot.oa. ™a„s wit. whicH said fusala.e ^^^^i^^^:^^^ 

chip electrically Any one [ at least ] is a quadrilateral in «hich the '''"^f d to the one 

to said top face or base has a triangle or at ^fJ^l^^^^^^J.'^^.'f^^^^^, LED chips The 

datum line which passes the any selected any one wall surface at least ] side 

'-s-^Tc^itroTrair^^^^^^^^^^ -'^ ^ 

Kdin^entof the Invention] The desirable example of the ^^^^^^^^tli::::^:^^"^^^^^^ 
tght emitting diode and this by this invention is -'''^^"l^^^ ^^J^^' -^^J^^^ crystal layer up and down 
The LED chip explained with '/-"^^''^trToTact v ^g^^mS beam crystal layer, and has the crystal layer 
related to said active region. It is said a part of ™= stmcture of a crystal layer can apply 

array stmcture of the light emitting diode 8=-™''^ '.;°7"- J'tJ^^J^cttn (doubleheterojunction or double 
junction of the same kind, single hetero junction or f ^'^ '^"^^ ""^"333 3 based on duplex hetero junction 
'heterostructure). Although the "S.^'^'f 'l^owllTof f ^^^^^^ and a GaAsP sequence is based 

structure, the red light emitting diode of the yellow f "J^ „ari„^3 stratum functionale like the 
„„ junction of the same ^nd or single hetero junction str^^^^^^^ ^ current-limWng layer, and a 

trrrtr,:;t^i:r:re:i: ^ro'by-rrfntt: :c":;rding to . or a demand and 

s5^,?=r^^St::^s^t^:;f^ 

which slipped out of the escape field 1 20 of a cone configuration P" ^ ^ ^ q ^ ^j^^ perpendicular 

shotsThetnge ^of the incident angle whicH can esca W H.p lOa ^^^^^^ 

[0019] drawing 7 it is alike, and as shown, the photon ^^J^^ ^l'^^^ the any selected point 700 has 

1 20 of a wall surface 1 10 in the photon wh.ch earned out outgoing ^ hoton which carried 

the opportunity from which it can escape to the extenor of a ^^'P 10° P^°-P;;y^^^^^ ..Section is 

out incidence to the field which slipped °;4h%^^^^::,^3^,P3Vrce ^lOH^ on on other wall surfaces, 

carried out from the primary reflective spot 130 of ^f^^^^^^^^ I'^J^ , '^^^ ,ess than a critical angle 
When the incident angle of the photon to the wall surface of "^hj^C^ 2nd escape field 180, 

That is. when the photon reflected the ^^''"^^ "^^^^^ exterior of a chip 100., 

it has the opportunity from which total reflection ^""^ ^ t as opposed to / at a series of total 
On the other hand, it is 1 . It is the point that the incident angle of a photon L as PP ^^^.^^ 
reflection processes / in the description with ******** ''^P^.^"";^^^^^^^^^^ again, and carrying out 

Reflection processes ] changes gradually, by — ^^.^^f 3^^^^^^^^^ ^Sction. Therefore, if it 

total reflection also of the 2nd reflective spot 140 aH ^^etu^e after deg ^ ^^^^p^ 

generally passes through the total reflection Pro^ss of a fi-^J^^""*'^;,^ ^gO to which one wall surface at an 
be attained by carrying out incidence to the inside of the 2nd -^-^^^^l ^^^^ ^as the cross-section 
include angle [ after all ] sma ler than a f "^'^^^^^^^^^^^^^ a barrier layer flat surface brings about the 

structure of the above triangles, the Pho^^^^^^h^^;^^^^ gradually, for the incident angle of a 

effectiveness that have the opportunity for ******** to corrie c»w.e^ J ^^Id ^gO after all. and for 

photon to have come to be able to carry out incidence o J-o ^he -ns^de of the p ^ ^^.^ 

— XaCmeSnt-^^^^^^^^^^^^^ 

[0020] As shown in <example 2> drawing 8 . » •=';'P 'l^ has two acute angles. Like the example 

rrrrf t^^rrsr: :erriTJ:^^ -rpp-d with an active re.on 20.. and it has the 



" orvst.Mave.301 and 401 and down .e.ated to said re^^^ 
.Tans for supplving a current ^^/^^^^^t' 'TnTalTe'r^^ said chip 101 is a .uadrilateral which 

of a chip 101. In the upper structure, the honzontal section con g depending on the case, 

has two acute angles, as n.ent.oned above, and j^T^^ ^ess locus of the photon by which ran in the 

[0021] Drawing 9 is the top view showing .^J^^^^'^J ^^^^^^^^^ in the photon demonstrated fron. the 

^SMihJ:::twing9.theph<.onwh.h 

wail surface 111 in the photon bv which ^f^^^^^^^^^^^^^^^ pTo^tiy. And the photon which carried 
the opportunitv from which it can escape to the exterior ot a chip lu. p h y ^^^^^ reflection is 

out incidence to the field which slipped out ^l^^'^'^'J^j:^^^^ on'other wall surfaces. When 

carried out with the primary reflective spot 30 of one wa ' surface like it g ^^.^ ^.^^ ^^^^^^ ^^^^ 

the incident angle of the photon to other wall ^.^^^ll^'^^^^^^^^ field 180 It comes to avoid 

photon reflected the 1st order carr.es out '"^'^^^^^^^ ^^o^-^^^'^^^trd On the other hand, it is after primarv 
total reflection and the escape to the exterior of a chip 101 ^= -tt^'^f^^^ / ^ ^^^es of total reflection 
total reflection the point that the incdent angle of ^^^^^^^""^^ ^^^^^^^^^ a series of total reflection 

processes / in the description with ******** '7°'^^^"; Jl'^^^^^^^ " t!me also on the wall surface of further 
processes ] changes gradually, by carrying out total ^^^^f '^el^'^^^^^^^^ of a fixed count, a photon has 

others. Therefore, when it generally P-^«^^, ^^^^f.^'^Vr^f^;^^^^^^^^^^ to the inside of the 2nd escape field 

the opportunity which can escape from a chip ^.^J.^^ "^//^^ than a critical angle. That is. with the chip 

180 to which one wall surface at an include angle [ /^.^J^^ above acute angles, the photon 

which has the horizontal section structure of ^'^^^^'^^^^^''[^^^^^^^ that have the opportunity for 

which runs together with a barrier '^^ ^ tcTde^^^^^^^^ ^« ^'^^ 

******** to come to change gradually, for the ^^f ^„3, photons to escape from the total 

flat surface of an active region. ,tructural symmetric property mas removed in the 

[0023] Althoueh it »as structurally changed so that ti^^^^ich was parallel to the active region, namely. 

<examples 3 and 4> example 1 .—l-tL'^^tmt^^^^^^^^^ Since structural symmetric 

:-rrr::rt:tnrrS^:d™^^^^^^^ 

of a chip by the cyclic total reflection inside a f 'P ,^ drawing 10 shows the structure of a chip 

[0024] The horizontal section ^^^^^^^^'f''"^^^^^^ the flat surface of an active 

where the side-attachment-wall side of a chip leans at the ^'^^^^ "° J configuration of a chip is two. 
region simultaneously. Dr„amng 1 1 has ^h--^^/.^^^^^^" ^ra chip lean's at the fixed include angle 

and shows the structure of a chip where the side attachment wan s drawjngil . since the 

to the flat surface of an active region --"'^^"f -^^''^"^^^^^^^^^ only 
symmetric property which chip structure has also to l^^'^^^^^^f'^^^^^ from the barrier layer runs 

the parallel direction over a barrier layer flat surface but when P^oto" ^ ^^^^inuous total reflection 

in the direction of arbitration, the phenomenon the photons generated from the 

does not appear. Therefore, with such structure. ^^Zl tT^e elt^^^^^^^ chip eJfectively far. and external 
barrier layer are said examples 1 and 2 it can «-^P; *° '^^^^^ quantum efficiency of the examples 

nro::Tarer^^^^^^^ 



[Equation 2] 



[0025] In the upper example, the vertical side is ^^'^^'f^'^jj '^^^^^ or at least one acute angle. In 

generally manufacturing a chip in the chip ° ^^.^^^^^^/j'^;^;^ ^^^^ one wall surface and one wall 



on the adjoining wall surfaces in the case of the chip of the juadri.atera. of an example 2 and an example 4. as 
for this angle, it is desirable to set it as 20 degrees thru/or ^^^Jf ^'.^^ .,3 ..j^ical angle thetac to the first 
[0026] For drawing 12 . the photon generated from the ^"V^^^f P°;^ ^^e 2nd wall surface after carrying 



[Equation 3] 



Mthe upper mathematicstvpe..isa.ha.It.an^ 

According to the upper forntula .t .s theta 2. ^'P^^J^^^.^^^^^^ It is made small and gets. In th.s 

appropriately and is theta 2 It .s critical angle ^^^^'^^^^^^^^^^ also as a photon by which total 

case, it means that total reflection can be avoided on the 2nd w^^' ^"-^^ ^ ^bout several 3 

reflection was carried out on the 1st wall surface '^J^ 'V.^^ fn drawing 13 (a) thru/or drawing 

relational expression. If it displays as a parameter, a ^"f ^ ^^^^^ f^J"^^^ beVaid for the conventional light 
13 (d) will be obtained. DrawingJ 3 (a) shows the case of alphal -p./2. and 

becomes laree and it beoomes impossible to avoid total refleot,on. 

[Equation 4] 
0^<e,<7r/2-0, 

[0028] It becomes impossible that is for the photon wHioH oa.,ed out incidence on ^''^XH^T^'^^c.. 
mathematics type 4 to avoid total reflection also by *^ 2"d J.^"/"*"^^ 3 direct square, like the 

When all the remaining angles between three of reflection, it stops coming out 

conventional light emitting d,ode. escape to the °' ° '^/^^.^d inside a chip after all. DrawingX? (c) 

and the photon by which total reflecfor, "ThaTlt turns ou^ U IhtcasL where it sets or less to pi/2 is 

r^o^y to*:- ^nd'atrntLs to carry out total re.ec«on on 

the 2nd wall surface. 
[Equation 5] 

few probabilities to have the above (= 76.1 ^^^^J^^^^^^^^^^^ en the 1 st wall surface, and it and the 2nd 

[0030] Therefore, most photons can avoid total ^"=*'°".^„7.^; 2° . etac It is 2 when it is chosen as below 

wall surface. On the other hand, it is alpha 1 like watch, namely, it is theta 2. 

comparatively small. Cause a total reflection Phenomenon on the wa^l surt^^^^^^^ y ^^^.^ ^^^^^ 

theta 1 to which an absolute value is given more greatly '^^^ ;;^'^^,2% Je cross section of a chip - 

becoming disadvantageous, ^l-^^^f^^';^^^^^^^^ in the photon generated in the 

although the chip exterior will be extricated magnitude while making the effectiveness 

active region, if an angle is set up by the acute ^."^'^^^j";* ^'^"^ be determined based on drawingJlS (b) 

maximum-ize and getting angle alpha 1 ^ "PP- '-'^ -^^^^^ the case of a upper limit it can 

and djMlg 13 (d) which were mentioned ^^ove^ Between ang^ r 'rion of drawing 13 (b) becomes beyond about 

judge for an improvement effect to be --nute when the ^ado^ ^^^'^^^ 1 ~pe-r Lit can be determined about 

75% level of the maximum shadow region of drawLDg_13 UJ, it is aipna 1. m pp 

like the following mathematics type 6. 

[Equation 6] 

a, = 0.757r/2 + 2e,K0.25 = 80.2'' 

COOat, on the other hand, it is alpha I. A lower lim.t is thetac. '-an - -J^^^ ^ha^^^^e ts ::;2t2t;rc" 
angle theta 1 which will cause total reflection on the 2nd wall ="7" ' Vcase of drawing 13 (a), it can be said 
dentically to the case in drawing 13 (a). Although f-- -3'-^'',;f,i;%%;%°'pa* for the center section of 
thatMsfaradvantageous.^Since^^^^^^^^^^^^ 



an active region as r 



■ ,.a«v ,s .,at.e,v low. .t is *e between a„.,e alpha ^T^Z 



mathematics type 7 
[Equation 7] 
a, = 8, s 25.4' 



[0032] conclusively, it is said between angle alpha 1. The desirable range seen.s to be the lower mathematics 



type 8. 
[Equation 8] 
20°<a,<85° 



t0033] A,*ou.h the chip onHe ii^t -^^^^^Z:^:^^ r^tSe^'strar;: TXtTZLo. 

completed wafer including the vertical s=cfK,n ^^/^'^ also when determining the tilt 

[0034] Moreover, although the cond,t,ons °\'^.':'f^'^J^Z^Zlc\ of s^^^ active region, the principle is as 
angle of said wall surface to said examples 3 and 4. i.e.. the tiat surrace u 

having mentioned above. views of the wafer in which the cutting direction 

to».^^rv^eSet-|i^era.^ 

neighborhood column type^as mentione above^and it can P^ ^^^^^^^^ ^„ ^ ,,,,, 

:--:x7uir^^^^^^^^^^^^ 

r;:r:rtr^;::ra'=rr:r^^^^^^^^^^ 

connection terminal of the LED chips 833, 834, --i. -^J^g mater 3^^^ » 
834, and 835 are being fixed to the lower part -^e in *e molding ^^^'-'J fg'jj'i^ ,,„„,^,^ to the upper case 
translucent epoxy resin by the bottom of the chip ^^.f 2 .^^'^ '"f JJ^g" ^he perimeter of said chip base 
of the common lead 836 located in the lower ''fgf ^^^'^^.^TZll,^, wi?h said each LED chips 833, 
832 is equipped with the 1st, 2nd, and 3rd ead f J .f =f [ „ne ] each of chips 833, 834, and 

834, and 835 electrically. Common connection of ^^'-^ ^^^^ f Ze 832 e^^^^^ connected to said common 

835, for example, the cathode, is electrically '^^''V' ^'^^^^^^ to the 1st, 2nd. and 3rd lead 
lead 836, and each ********. for example^ an anode <''f;-'l^^''XlT\TL upper structure, said LED chips 

d«ere^tira cas?of a di^erent Kind, a dispersing 834. and 835 

[0038] Drawing 19 is the extract top view showing ^f^'^'^'T ^L the cube-like LED chips 833. 834, and 835 
fixed io safd chip base 832 and this base. If drawing 19 '■^'-"^^^^■^I'^l^^f^^ '^^,t,a«on datum-line V-V, and 
are arranged so that each of that «P%°'''V, Fn ros 833 and 834 and 835 grades is especially 

the corner of the direction of the diagonal ^"e of each 33 ^nd 834 and J ^^^^^^^ 

'^rhipTmltsr^^^^^^^^^ 

luminescence brightness of an LED array lamp decrease. invention, and shows the 

[0039] _Drawing_20 shows the 2nd example of '^--Ig^^^^/.^^'^ and 951 fixed to the 

configuration and -rangement gestalt of the ch^^ ^^^^J^f ^^J^''^;^^^^^^ p.an type top in order to 
^rreVhe mra ~ mrelcient.y, and the corner of the diction of the ..or-ax.s 

Xa. line oTthe LED chips 931 941 and '^J^--^^^^^^ luminescence diode 

[0040] (a) of drawing 21. thru/or (6 are the rough top views of an LED ch.p app ^ ^^^^^^ ^^^^^^ 

array lamp by this invention. The LED chip of (a) °f ^™^J1 J^i^^V^t and d) is a rhombus, and 
and orientation is different from each other. The LED ch.p of ^^^/^^^^^J^Jf^^ similarly. Although the 

orientation is different, (e) of drawing 21 and (f) gestalten The LED chip of 

combination of the LED chip of such vanous gestalten can ---^ -t ^^^^^^^^^^ J^.^^ constitute the 



various gestalten can be constituted comb.mne the LED ohip of other typ ^ ^^^^^ ^ 

footlTora^^^^ 22 thru/or »2.8. sHow the ,un.inescence diode -ay s^^^^^^^^^^^ by three LED chips by the 
Lmbination of the LED chip of the gesta.t ^^r^^:^^^^:^^. will be arranged or, a straight 
[0042] Although three LED chips which have the surface of ^ ^ ^2 is referred to. the 

line if the 3rd example of the luminescence diode .^^^ '""^^ ^/j^'^^'^^.d arbitration straight-line VIII-VIII. and 
normal of a wall surface with which the LED ^"^^^^ l"^^'''^^'^^^^^^ both sides of a central LED 

both the corners of the direction of the diagonal line counter the LbU chip 

chip is located in a line with said arbitration d^^^'^-''^^,^)!^^^^^^^ ^^^3,^ g^^are will be arranged on a straight 
[0043] Although three LED chips which have ^"^^^^^^^^ with which the LED chip which 

line if the 4th example of drayving j? is ^-'^'^'fj^^^^^^^^^ both the comers of the direction of the 

^ r ::r ^ - - is .cated . . ... s.. 

chip located in both sides are located on <l,,,i„g 25 is referred to, the LED chip of 

[0045] Unlike the array stmcture of drawmg 24 , ,f *^%"'^„°^^X °jlie corners of the direction of a major axis 
the rhombus which exists in the center ""j *f,,^^^^^^ of the vali surface which 

Tol^e^l^r^ED^t^r clrrt?*rL^D^cCr~^ -uare of both sides is located in a iine with 
said arbitration datum-line XI XI. r „^ thrpe trianele LED chips shown in (f) of drayying 21 are 

Sr^a^^^n^SS:^^ — - ' 

is said arbitration datum-line XII-XII. It is -^f^^^^ 'f.sTrtlerred to the LED chip of the triangle 
[0047] If the 8th and 9 example of d^w-ng 27 and^Mg£.s^e^ ^^^^^ 

tu^r^ofihTiVpS:^^^^^^^^ 

arranged side by side. A^^,^ino ?1 R> 1 or (f) will be arranged if the 10th 

[0048] Although the LED chip of the triangle shown in (e) surface is located in a line, 

L.mcle of drawing 2? is referred to. to arbitration datum-l.ne XV XV. each 



and is arranged. • /■ ^ «f A^^^^\no 91 R> 1 or (d) will be arranged if the 1 1th 

[0049] Although the LED chip of a --h^bus ^^how" '"^^^^^^^^^ direction of the diagonal line are 

example of drawing 30 is referred to. for all LED ^^'PS. both the ^ "e ^^ ^^^^^^^ 

arbitration datum-line XVI-XVI. It stands in a me '° ^^'^^^^^"^^ '^''^^^^^ LED chips which have the 

[0050] If the 12th example of drawjngAl -s f ^^^^l ^^^^^^^^^^^ are arranged so that both the 

flat surface of a forward square are arranged on the straight '^"'^^^^ XVII-XVll. 

corners of the direction of the diagonal ''-^^V be located o^^^^^^^^^ ^n^.^^^ ^^^^ ^^^^ ^^.^ 

[0051] The distribution according to bleedoff angle of ^^^^^^^^^ by adjusting appropriately the 

minimizing interference between the photons ^-^'^^^^^J^""^. f example of the 11th example oi 

property appropriately. i„v,^ntion the configuration of the LED chip array of 

-^-s-^^l^^^^^^^^^^^^^^^^^^^ 



' ...ence between Hues. tHe nu.be. of WHo.e LED can^bec^ Z^^!^ -i:!^^^Z^:^. 
the number of the unit LED of wh.ch ssh.k. ^^^^^^^^'^^^^^^^ same kind or it of a single hue has 

the brightness of any 1 hue simply, at least the ^EDchip beyond ^^^^ advantageous 

the configuration of a luminescence diode array ^^^^f^^J^''^^^^^^^^^ the opposite wall surface of at least 
to the improvement in light emission effectiveness to r^^^^^^^J^^^ ^ilation datum line mentioned above on 
one chip into 40 degrees or more in two chips -^^"^^^^^^^^^ comparatively narrow range of 

interference between photons to the highest direction of a normal. 

of the invention] AS mentioned above, accordi. tc^^^^ 
a chip transform into a triangle column type ora^on^^os -lu-^typ^ it is mad^^^^^ ^^^^^^.^^ ^ ^^.^ 

chip effectively, and the photon which was '"^•f;373^\^^^„7;33b,e H Therefore, the power 

the case of the conventional square -'^-';'^Jll2lf^ with light emitting diode and 

consumption for obtaining the fixed quantity of ''g^^ '^J^^^^^^^^ 3 chip becomes long by reduction of an 

Tct^rn^cL^^^^^^^^^^^^^^ 

emitted to the exterior of -f-^''/'*,^^^^^^^^^ extraction of brightness high 

during a chip. Minimization of such photon ^ ^^^^^ Eoff colored light - mutual - difference - 

under the restricted actuation current as a result. r'^°^tie7aDDroDriately in the case of the array lamp using 
since the number of the unit LED of any 1 hue can be -;^J"sted a^^^^^^ brightness difference between 

a different-species LED chip, the difference of the "^f ^ °^^""^^,^b^^^^^^^^^^^ chip for colored light of a 

Units LED ] actuation current can also be reduced. For '/l'^^ blue LED of a GaN sequence, or 

GaP sequence has relatively low brightness --^^^^^^^^^^^^^^^ current of Unit LED greatly, 

a GaAs sequence, it can prevent that it is not "^^^^.^.^^^^.^^^^^^^ by increasing the number of green 

therefore the life of LED is shortened accordmg to ^ ."^'^^^ .^^^"^^^^^^^^^ of an array lamp may 

LED appropriately. ** [ on requirement specification in °'^^^'^.^''^\*7^,., "^^^^^^^^^ ^hen two or more unit LED 
stren^hen'greatly generally by ^^-^^ diode array lamp 

h^^e^^rmX^^^^^^^^^^ 

loot"t^n, as ampli.ca.on of the example to the larger ^^^^ -^^^^^l^-^S^^^^:^ 
on thi technical concept of this invention by the explained above, and the 

^i:^r S r r iSr^: - was mentioned above. 



belonging to this invention is clear. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



, This document Has been t^nslated by computer. So the translation n.a, not reflect the ori^na, precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

view ^ the ^^^^i^^^^i^^. oh. o^ the photon 
&^i,rr/is iti^^^^^^^^ — 
?ot*\t,ltrsi::o-rp:r^^^^ 

[Drawing 4 ] It is the top view showing roughly the LED chip arrangemer 

luminescence diode array lamp shown ...... ^ according to radiation include angle centering on 

SeTZf, i;\^Vhtrrr^r r^i^^o. the an, selected point o. an chip 

Cltn.tisthero„.hparspeo.iyayiewo^ 

S *a 'l^^::?^^":ZS:Z.,.o. Lw„ in dra.in. 6 . and an ac«ve re.on. 

cr:;:;riTi:r ri::prective View or the and — 

itl = - roTtir r:.on . ^ e.«in. diode hv shown 

this invention, and an active region, and the esoape °J = ^^^^^ ^„itti„g di„de by this invention 

«i^:^:;:nt,^?:h=i5Sr^ 

SXlS:trrC=1 t;fr 'l^S^ dra.n.. and ..^ 

change of the angle between two wall surfaces which adjoined ^^^^^ obtaining the 

invention. ^, ^. „onn«.nt .structure of the LED chip of the 1st example of 

[Drawing 1 9] It is the top view showing roughly the arrangement structure 

the luminescence diode array lamp by ^"^^^^^itlVn^^^^ °f the LED chip of the 2nd example of 

[Drawing 20] It is the top view showing roughly the arrangement siruo 

the luminescence diode array lamp by this invention. aoolicable to the example of the luminescence 

[Drawing 21] (a) Or (f) is the rough top view showing an LED chip applicaD.e to 

diode array lamp by this invention. .„„„«^pnt structure of the LED chip of the 3rd example of 

[Drawing 22] It is the top view showing roughly the arrangement structure or 

the'luminescence diode array lamp by this invention. structure of the LED chip of the 4th example of 

[Drawing 23] It is the top view showing roughly the arrangement structure 
the luminescence diode array lamp by this invention. 



[D.awin. 24] .t is the top view sHowin. .ou.Nv the a.an.e.e„t .tructura of the LED chip of the 6th example of 

rD:ar4"2r.;';:^:tp vfei'^ — - '-^■^ ^^^^^ ""^^ °' 

the luminescence diode array lamp by this invention. structure of the LED chip of the 7th example of 

[Drawing 26] It is the top view showing roughly the arrangement structure 

the luminescence diode array lamp by this . structure of the LED chip of the 8th example of 

[Drawing 27] It is the top view showing roughly the arrangement structure 

the luminescence diode array lamp by ^^''^^ '"T^^.^/^^^ structure of the LED chip of the 9th example of 

[Drawing 28] It is the top view showing roughly the arrangement struuL 

the luminescence diode array lamp by this invention. structure of the LED chip of the 10th example 

[Drawing 29] It is the top view showing roughly the arrangement structure oT 

of the luminescence diode array lamp by this invention. structure of the LED chip of the 1 1th example 

[Drawing 30] It is the top view showing roughly the arrangement structure ot 

of the luminescence diode array lamp by '^^f ^^^^^ ^ structure of the LED chip of the 12th example 
[Drawing 31] It is the top view showing roughly the arrangement struciu 
of theluminescence diode array lamp by this invention. 
[Description of Notations] 



100 ... Chip 
200 ... Active region 
300,400 ... Crystal layer 
500,600 ... Electrode 



[Translation done.] 
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6. \° ) \:xiL<^mMtmmmn\^'>^^^^i^^'^ 40 
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(a) (D«^^^M)i'^^^7 5%7K*W±tC^d:^2!i? 

^^^^a,=0.757r/2 + 2e.x0.25 = 80.2- 
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ornate . (D&mi 3 (a) xom^tn-^^n/ 
2-2 9. ic4^5>n?.A^ 01 3 (a) (Dm^r^tt^ 

(a) -f-<DiGHj;o^etcAt<4^p>n^fci6. m 
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(7) 
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VtC«LT-^4 5ltcO^^»ttt-ri.^S*\ ^ntcj: 
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•fmmmrs^nmx'&^o 02 ico (a) t (b) to 
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=&«/Nk-r^-^. :&/?(D^'y7^/)>p.sx(Usn/c7^?o 
[0 0 5 2] ii0^bfci;dtc*5lBfltCcfc?.fc. 
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$.oT. l^g^LfcroWLED^'y^'O^ftK-'^^^a® 30 

[0 0 5 3] tfiiEL/c^a^ffM^^M'Hi. 3 

j^cDfcOT'feSo b*^U ^SfeffiLEDPal^CiSfiM^^ 

X ^f*LED(DWi3-:)-eti:%< 4 0Sfc^i^ni;i 40 

-feffl£0|5]ffl(D2-3$fcti^nW±®L E D^^-y^fctt 
BuiE LfdiESW-^ t/-c-0(Df- -y 
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